Tyrosine kinase inhibitors noncompetitively inhibit MCT8-mediated iodothyronine transport.
Tyrosine kinase inhibitors (TKI) are used for the treatment of various cancers. Case reports and clinical trials have reported abnormal thyroid function tests (TFT) after treatment with sunitinib, imatinib, sorafenib, dasatinib, and nilotinib. An increased requirement for levothyroxine was reported in thyroidectomized patients during TKI treatment. We hypothesized that abnormal TFT are compatible with inhibition of thyroid hormone (TH) transporters and subsequently reduced pituitary-TH feedback. Monocarboxylate transporter 8 (MCT8) is a TH transmembrane transporter in brain, pituitary, and other organs. MCT8 mutation leads to abnormal TFT in patients and respective mouse models. We tested whether TKI are able to inhibit MCT8-mediated TH uptake into cells. Madin-Darby-canine kidney (MDCK1) cells stably expressing human MCT8 were exposed in vitro to TKI at increasing concentrations, and MCT8-mediated [(125)I]T(3) uptake and efflux were measured. The mode of inhibition was determined. TKI exposure dose-dependently inhibited MCT8-dependent T(3) and T(4) uptake. IC(50) values for sunitinib, imatinib, dasatinib, and bosutinib ranged from 13-38 μm, i.e. similar to the Michaelis-Menten constant K(m) for T(3) and T(4), 4 and 8 μm, respectively. Kinetic experiments revealed a noncompetitive mode of inhibition for all TKI tested. Partial inhibition by TKI of pituitary or hypothalamic TH feedback may increase TSH or increase the levothyroxine requirement of thyroidectomized patients. It is still possible that other mechanisms contribute to TKI-mediated impairments of TFT, e.g. altered metabolism of TH. Bosutinib was not previously reported to alter TFT.